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Title: Test on loT Repeater - BT Transceiver

Model: NBX-R1000-RF FCC ID: 2AYPY- NBX-R1000-RF

6.5. Radiated Emissions in Restricted and non-Restricted bands

Limits & methods:

FCC requirements 15.247(d), 15.209, 15.205
Test procedure ANSI 63.10 section 11.12.1. Radiated measurement
Operating Frequencies 2402MHz
2440MHz
2480MHz
Ambient Temperature 220C Relative Humidity 46% Air Pressure 1006hPa

Limit
In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits.
Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a), must
also comply with the radiated emission limits specified in Section 15.209(a) (see below)

FREQUENCIES FIELD STRENGTH MEASUREMENT DISTANCE
(MHz) (microvolts/meter) (meters)

0.009 ~ 0.490 2400/F(kHz) 300

0.490 ~ 1.705 24000/F(kHz) 30

1.705 ~ 30.0 30 30
30~88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3

Test procedure

The frequency spectrum was investigated from the lowest radio frequency signal generated in
the equipment and up to ten harmonics. The measurements were performed in hopping
transmission mode of operation for carrier (channel) frequency at bottom, middle and at the
top of 2402MHz to 2480MHz frequency band and maximum transmitting data rate.

Results:

Range: 9kHz-30MHz
All detected emissions in this range meet the -20dBc requirement.
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Frequency Carrier 2402 MHz

Range:

below 1GHz

Frequency Peak, QP, QP Limit, Delta QP Ref. Plot

MHz dBuV/m dBuV/im dBuV/m dB Verdict #

142.86 39.42 35.13 43.52 -8.39 Pass 14

171.43 42.74 38.31 43.52 -5.21 Pass

218.05 41.55 38.25 46.02 -71.77 Pass

264.97 38.61 35.37 46.02 -10.65 Pass

270.13 40.48 37.98 46.02 -8.04 Pass

368.77 44.29 41.61 46.02 -4.41 Pass

898.24 42.201 37.34 46.02 -8.68 Pass

Spectrum Analyzer 2

Swept SA

KEYSIGHT |input RF Presel
Coupling: DC
Align: Auto

|| 1 Spectrum
| Scale/Div 10.0 dB

Trace 1 Rass

Start 30.0 MHz

Input Z: 50 Q
Corr

Freq Ref: Int (S)
NFE: Off

+

Scan Type: Smooth 1
Seq: Scan M

RF Presel: On
Atten: 6 dB
Preamp: 360 GHz # of Scans: >1/1
EMC Std: CISPR  [Trig: Free Run

2 |:|A|ten 6dB

Preamp: Off

Ref Value 69.99 dBuV/m

Video BW 910 kHz

Mkr1 898.24 MHz|

44.80 dBuV/m|

Stop 1.000 GHz

|Res BW 120 kHz

|/~ l?

Trc
1

1
]
1
1
1
1

Freq Peak Amptd
142.86 MHz 39.428 dBuV/im
171.43 MHz 42.741 dBpV/im
218.05 MHz  41.556 dBuVv/m
264.97 MHz 38.611 dBuV/m
270.13 MHz 40.487 dBpV/im
368.77 MHz | 44.291 dBpV/m
898.24 MHz | 42.201 dBuVv/m

QPD Amptd
35.130 dBUV/m
38.312 dBuV/m
38.252 dBpV/m
35.377 dBUV/m
37.985 dBuV/m
41.615 dBuV/m
37.340 dBUV/m

Aug 03, 2021
6:00:47 AM

EAvg Amptd
12.394 dBuv/m
15.686 dBuv/m
32.654 dBpV/m
26.922 dBpv/m
33.032 dBuv/m
35.698 dBpV/m
29.990 dBpv/m

Peak LL1A QPDLL1A EAvgLL2 A Composite AmpCor

-4.094 dB
-0.781dB
-4.464 dB
-7.410dB
-5.533dB
-1.730 dB
-3.820 dB

-8.392 dB
-5.210 dB
-7.769 dB
-10.644 dB
-8.035dB
-4.406 dB
-8.680 dB

Plot 14

8.453 dB

10.669 dB
12.534 dB
14.139 dB
14.056 dB
17.536 dB
28.195 dB

Dwell Time 6.73 ps (60 kHz)

RBW
120 kHz (CISPR)
120 kHz (CISPR)
120 kHz (CISPR)
120 kHz (CISPR)
120 kHz (CISPR)
120 kHz (CISPR)
120 kHz (CISPR)

TimeStamp (
2021/08/03 05:53:37
2021/08/03 05:50:35
2021/08/03 05:58:15
2021/08/03 05:56:20
2021/08/03 0
2021/08/03 0
2021/08/03 05:46:10
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Range: 1GHz-25GHz
Frequency | Radiated | ooy Lim, | AvgLim, | Margin . Ref.
WMz | emission, | T iRl A | Vim 4B hlots Verdict | p. 4
dBpV/m

1028 41.05 74 - -32.95 Detector Pk Pass 17
1028 33.37 - 54 -20.63 Detector Avg Pass 17
2367.92 45.78 74 - -28.22 Detector Pk Pass 15
2367.92 34.13 - 54 -19.87 Detector Avg Pass 15
2483.74 45.92 74 -28.08 Detector Pk Pass 16
2483.74 34.10 54 -19.9 Detector Avg Pass 16
5460 47.60 74 - -26.4 Detector Pk Pass 18
5460 39.16 - 54 -14.84 Detector Avg Pass 18
11464 56.05 74 - -17.95 Detector Pk Pass 19
11464 43.45 - 54 -10.55 Detector Avg Pass 19
14481 56.60 74 - -17.4 Detector Pk Pass 20
14481 45.56 - 54 -8.44 Detector Avg Pass 20
23750 48.68 74 - -25.32 Detector Pk Pass 21
23750 36.87 - 54 -17.13 Detector Avg Pass 21
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[Specirum Analyzer 4 B spectrum Analyzer 5 +
Swept SA Swept SA
KEYSIGHT Input RF FAtlon: 0B PNO: Fast

AvgiHold >100/1
Trig: Free Run

(Coupling: DC
FreqRef. Int(5)
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/Aug Type: Power (RMS) 1/
0 A

[Spectrum Analyzer 4.
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|

Spectum
caleDiv 10 4B

KEYSIGHT \HWI‘R‘F o
Coupling DC
Align: Aut

B specirum Analyzer 5
Swept SA

IPUZ 500 Atlen 0B

Corr CCorr

FreqRef.nt(S)  RF Presel OF

NFE Off Source: Off

Proamp. 440 GHz |Gate: OF

=+

g e Pover (45) 7]
1100
1

PNO, Fast
AvgiHok 100/
IFGan Low  Tig: Free Run

Sig Track- Off PN

Ref Lovel 75.00 dByV/m

4

0 2 O PSR AOURSOS POV SURPero! S

| start 1.0000 GHz
|Res BW (CISPR) 1 MHz

Mode Trace Scale
L — T 102631 GHz

N 2 1 1.028 00 GHz

1
2
3
4
5
6
7
8

B spectrum Analyzer 2
Swept SA|

12500 #Allen. 008

KEYSIGHT Input R
(Coupiing: DC
Aign: Auto,

| scateipiv 1008
E

|
|
|
|
|
|
|

5 Markor Tablo

Mode Trace _Scale
N T

ettt e Aol

#Video BW 3.0 MHz"
Sweep ~3.92ms (5001 pts)

Y Function Function Width Function Value
41.05 dByVim

33.37 dBpV

o
TAug Type: Power (RMS)
AvgIHOIG>1001100.
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Function Width Function Value

43.45 0BV

start 2.484 GHz #Video BW 3.0 MHZ"

[ Res BW (CISPR) 1 MHz
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Aug 05,2021 [
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Plot 18
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|Sept A Swept SA

KEYSIGHT Ineut RF

& Hanato

HAllon 008 [PNO. Fast
Preamp: 440 GHz |Gate: OF

RFPresel Off |IF Gain Low.
Source: Of S Track O

‘Avg Type. Power (RMS)
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Plot 19
Spectrum Analyzer 1
Swept SA
KEYSIGHT Input RF

Coupling: DC

Align: Auto

Start 15.000 GHz
Res BW (CISPR) 1 MHz

5 Marker Table v

Mode Trace Scale
N 1 f

N 7

29~ ?

Input Z: 50 0

i

¥ Spectrum Analyzer 2
Swept SA

#Atlen: 0 dB
i CCorr

eq Ref. Int (S)

FE: Off ‘Source: Off

23.75GHz
23.75 GHz.

Aug 05, 2021
8:40:41 PM

Preamp: USB, Int
RF Presel: Off

N 00 87
Bl S

+

/Avg Type: Power (RMS)
AvglHold>100/100
Trig: Free Run

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref Level 75.00 dBuV/im

#Video BW 3.0 MHz*

Y Function
48.68 dBUV/m
36.87 dBuVIm

Plot 21
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Function Width

Plot 20

Mkr2 23.75 GHz|
36.873 dBpV/m|

Stop 25.000 GHz]
Sweep ~28.5 ms (1001 pts)|

Function Value
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Frequency Carrier 2440 MHz

Range: below 1GHz

Frequency Peak, QP, QP Limit, Delta QP
MHz dBuV/im dBuV/im dBuV/im dB

Ref. Plot
Verdict #

157.15 41.27 36.93 43.52 -6.59

Pass 22

264.61 38.33 35.72 43.52 -7.8 Pass
269.89 39.74 37.51 46.02 -8.51 Pass
332.11 39.07 35.45 46.02 -10.57 Pass
352.87 39.14 35.82 46.02 -10.2 Pass
363.19 38.53 34.25 46.02 -11.77 Pass

Spectrum Analyzer 2 +
Swept SA|

KEYSIGHT |Input: RT Presel  Input Z: 50 0 R Presel: On  [Scan Type: Smooth 2 Atten: 10 dB
— |Coupling: DC Corr Atten: 6 dB Seq: Scan Preamp: 3.60 GHz
Align: Auto Freq Ref: Int(S) ~ Preamp: 3.60 GHz # of Scans: >1/1
NFE: Off EMC Std: CISPR _ Trig: Free Run

Ref Value 69.99 dBuV/m

Trace 1 Rass

—tttt——
N et A s

Video BW 910 kHz

Trc Freq Peak Amptd QPD Amptd EAvgAmptd Peak LL1A QPDLL1A EAvgLL2 A Composite AmpCor
157.15 MHz 41.276 dBuV/m 36932 dBpV/m 12539dBpV/m -2245dB -6590dB — 9.029dB
264.61 MHz 38.330 dBuV/m 35.728 dBpV/m 29.383dBpV/m -7.691dB  -10.292dB — 13.760 dB
269.89 MHz 39.749 dBuV/m 37.519 dBpV/m 33.537 dBpV/m -6.271dB  -8.501dB — 13.666 dB
332.11 MHz_39.077 dBpV/m_ 35.453 dBpuV/m  29.205 dBuV/m -6.944dB__ -10.568 dB — 15.329 dB
352.87 MHz 39.148 dBpV/m  35.826 dBuV/m 30.221 dBuyV/m -6.872dB  -10.195dB — 16.210dB
363.19 MHz 38.538 dBpV/m  34.255 dBpV/m  26.926 dBuV/m -7.483dB  -11.766 dB — 16.770 dB

Aug 05, 2021
? 11:53:09 Al

Plot 22

Mkr1 332.11 MHzZ
37.87 dBuV/m|
*

Stop 1.000 GHz
Dwell Time 6.73 pis (60 kHz)

RBW TimeStamp C
120 kHz (CISPR) 2021/08/05 11:43:51
120 kHz (CISPR) 2021/08/05 11
120 kHz (CISPR) 2021/08/05 11
120 kHz (CISPR) 2021/08/05 11
120 kHz (CISPR) 2021/08/05 11
120 kHz (CISPR) 2021/08/05 11:49:24

]| |00 e #
1: F*i\ [RRIRFAY
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Title: Test on loT Repeater - BT Transceiver
Model: NBX-R1000-RF FCC ID: 2AYPY- NBX-R1000-RF

Range: 1GHz-25GHz

Radiated . .

Frequency L. Peak Lim, | Avg Lim, Margin . Ref.
MHz | SEEVPM | dBWVIm | dBpVim a8 Dote Verdict | b 4
1028 28.46 74 - -45.54 Detector Pk Pass 25
1028 29.29 - 54 -24.71 Detector Avg Pass 25
1088 39.14 74 - -34.86 Detector Pk Pass 25
1089 29.89 - 54 -24.11 Detector Avg Pass 25

2386.64 45.31 74 - -28.69 Detector Pk Pass 23
2386.64 33.89 - 54 -20.11 Detector Avg Pass 23
2486.43 46.79 74 - -27.21 Detector Pk Pass 24
2486.43 34.75 - 54 -19.25 Detector Avg Pass 24
3234 50.36 74 - -23.64 Detector Pk Pass 26
3234 43.68 - 54 -10.32 Detector Avg Pass 26
11131 54.91 74 - -19.09 Detector Pk Pass 27
11131 43.31 - 54 -10.69 Detector Avg Pass 27
14481 55.50 74 - -18.5 Detector Pk Pass 28
14481 45.66 - 54 -8.34 Detector Avg Pass 28
23700 49.98 74 - -24.02 Detector Pk Pass 29
23700 37.56 - 54 -16.44 Detector Avg Pass 29

Agjlent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
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Log ——— Log
7Y 0 ()
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Aug 05, 2021
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FCC ID: 2AYPY- NBX-R1000-RF

Frequency Carrier 2480 MHz

Range:

below 1GHz

Frequency Peak, QP, QP Limit, Delta QP Ref. Plot

MHz dBuV/m dBuV/im dBuV/m dB Verdict #

171.43 40.18 34.80 43.52 -8.72 Pass 30

218.05 32.74 29.35 46.02 -16.67 Pass

223.15 34.41 29.69 46.02 -16.33 Pass

264.79 43.03 41.25 46.02 -4.77 Pass

272.23 4.80 4047 46.02 -5.55 Pass

368.47 45.75 42.98 46.02 -3.04 Pass

Spectrum Analyzer 2
Swept SA

KEYSIGHT /Input: RF Presel
Coupling: DC
cu] Align: Auto

| 1 Spectrum
| Scale/Div 10.0 dB

Trace 1 Rass

Start 30.0 MHz
Res BW 120 kHz

Input Z- 50 O
Corr Atten: 6 dB
Freq Ref: Int (S)
NFE: Off

RF Presel: On

Tre Freq Peak Amptd

171.43 MHz 40.180 dBpV/m
218.05 MHz 32.740 dBpV/m
223.15 MHz 34.417 dBpV/m
264.79 MHz 43.036 dBuV/m
272.23 MHz 42.801 dBpV/m
368.47 MHz 45.763 dBpV/m

aca?

6:23:18

QPD Amptd
34.805 dBuV/m
29.359 dBpV/m
29.695 dBuV/m
41.257 dBpV/m
40.474 dBpV/m
42.982 dBpV/m

Aug 03, 2021

AM

EAvg Amptd
15.760 dBpV/m
25.088 dBuv/im
22.768 dBuVim
37.365 dBV/m
36.277 dBpV/m
34.751 dBuV/im

Scan Type: Smooth
Seq: Scan

1 2 |:|Anen 6dB

Preamp: Off

Preamp: 3.60 GHz # of Scans: »1/1
EMC Std: CISPR  Trig: Free Run

Video BW 910 kHz

PeakLL1A QPDLL1A EAvgLL2 A Composite AmpCor

-3.342dB  -8.717dB —
-13.281dB -16.661dB —
-11.604 dB _ -16.326 dB
-2.985dB  4.764 dB
-3.220dB  -5.547 dB
-0.258 dB  -3.038 dB

Plot 30

10.668 dB
12.534 dB
12.767 dB
14.142dB
14.021dB
17.520 dB

Mkr1 368.47 MHz]
45.00 dBYV/m|
2L

Stop 1.000 GHz|
Dwell Time 6.73 ps (60 kHz)|

GE]
120 kHz (CISPR)
120 kHz (CISPR)
120 kHz (CISPR)
120 kHz (CISPR)
120 kHz (CISPR)
120 kHz (CISPR)

TimeStamp (
2021/08/03 06:19:54

2021/08/03
2021/08/03
2021/08/03
2021/08/03 06:14:05

R (OO0 ¥
o S =Pl
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Model: NBX-R1000-RF FCC ID: 2AYPY- NBX-R1000-RF

Range: 1GHz-25GHz

Frequency | Radiated | ooy Lim, | AvgLim, | Margin . Ref.
WMz | emission, dBuV/im ngpV/m 4B hlots Verdict | p. 4
dBpV/m
1028 38.31 74 - -35.69 Detector Pk Pass 33
1028 30.37 - 54 -23.63 Detector Avg Pass 33
2386.08 45.27 74 -28.73 Detector Pk Pass 31
2386.08 34.48 - 54 -19.52 Detector Avg Pass 31
2484.044 46.096 74 -27.904 Detector Pk Pass 32
2484 .44 34.827 - 54 -19.173 Detector Avg Pass 32
5460 47.13 74 - -26.87 Detector Pk Pass 34
5460 39.33 - 54 -14.67 Detector Avg Pass 34
8333 53.35 74 - -20.65 Detector Pk Pass 35
8333 43.83 - 54 -10.17 Detector Avg Pass 35
12204 55.57 74 - -18.43 Detector Pk Pass 36
12204 44.04 - 54 -9.96 Detector Avg Pass 36
15620 49.04 74 - -24.96 Detector Pk Pass 37
15620 37.74 - 54 -16.26 Detector Avg Pass 37

Agll nt Spectrum Analyzer SweptSA

Agilent Spectrum Analyzer - Swept SA

SOURCE OFF ALIGN AUTO 04:30:44 PMNo 25, 2021

vg Type: RMS 3156
Avg|Hold:>1001100 TYPE[MA e
oetlP &

| 0o ac | E RCEOFF | ALIGNAUTO

Marker 1 2.386080000000 GHZ Avg Type: RMS 5 Marker 12 484044500000 GHz
PNO:Fast GO Trig:FreeRun Avg|Hold:> 100100 PO Fast )

PREAMP IFGain:High #Atten: 2 dB PREAMP IFGain:High

10 dBidiv__Ref 68.99 dBUV/m 10 deidiy__Ref 68.99 dBuV/m
Log ——— ‘ ‘ Log
! : =
Start 2.31000 GHz Stop 2.39000 GHz Start 2.483500 GHz Stop 2.500000 GHz.
Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) Res BW (CISPR) 1 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

WKR_ MODE  TRC SCL FUNCTION | FUNCTION WiDTH FUNCTION VALUE ~

1 l!lll- 2 4&4 0446 GHz[ 46 096 dBuVIm
| 24840445 GHz| 34827 dB)
_

1 IIIII z 386 08 GHz| 45 274 dBuVim ___
238608GHz| 34483dBuVim| [ |
s R

Plot 32
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[Spectrum Anaiyzer 4

[Swept SA

KEYSIGHT '"f:;"sf -
& g o

Aign: Auto,

[Res BW (CISPR) 1 MHz
Mode Trace Scale
N1 f

N 2 1

acm?

[Spectrum Analyzer 1
[Swept SA
KEYSIGHT [nput RF

Coupling. DG

GO ign Auto

| start 6.000 GHz
[Res BW (CISPR) 1 MHz

5 Markor Tablo v
Mode Trace Scale

N1 ]
L —] i

InputZ 500
(Corr

Freq
NFE

M spectrum Analyzer 5
Swept SA
#Atten: 0dB

Source: Off

102856 GHz
1.028 56 GHz

Aug 05, 2021
6:01:50 PM

8 Spectrum Analyzer 2
Swept SA

IpulZ 500 [#Atlen: 0.dB

Froq Rof Int(S)
NFE Off Source: Off

Aug 05, 2021
6:39:24 PM

PNO: Fast

IF Gain: High
Sig Trackc OF PA

+

IAvg Type: Power (RMS)] 1]7 - 4
>1001100
MA

cCorr Preamp: 44,0 GHz Gale: O AvglHold>100
Ref: It (S)
of

Trig: Free Run

Mkri 1.028 56 GHz]

Ref Level 75.00 dBVim 38.31 dBuVim

#Video BW 3.0 MHZ Stop 2.4000 GHz]

Sweep ~3.92 ms (5001 pts)|

Y Function Function Width Function Value
3831 dBVim

30.37 dBVIm

N (00 [x ¥
ol 01|00 |7 %

Plot 33

+

|Avg Type: Power (RMS) 17+
AvglHold 1001100
Tig:Freo Run A

PA

#Video BW 3.0 MHz* Stop 12.000 G}

Sweep ~17.4 ms (1001 ptd]

Function Widh Function Value

N [O0| % ¥
-1 %) [00] 2 %]

Spectrum Analyzer 2
\ Swept SA +
#Atten: 0 dB
Preamp: USB, Int
RF Presel. Off
Source: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track Off

InputZ 50 @
Sorr CCorr
Freq Ref: Int (S)
NFE: Off

S5 4
g

It

2

[Spectrum Anaiyzer 1
Swept SA

KEYSIGHT Iput RF
o o

start 12.000 GHz
Res BW (CISPR) 1 MHz

5 Marker Table v

Mode Trace Scale

IS

/Avg Type: Power (RMS
Avg|Hold:>100/100
Trig: Free Run

) Specium Analyzer 5 +

Swept SA
InpuZ 500 [#Atlen: 068
orr CCorr

FreqRet Int(5)

NFE OF

PNO Fast
Gale: OFf
IF Gain: Low

AvglHold: 991100
Trig: Free Run

Ref Level 75.00 dByVim

#Video BW 3.0 MHZ'

Y Function
47 13dBVim
39.33 dBpV/im

54800 GHz
54600 GHz

Aug 05, 2021
5:58:43 PM

Plot 34

Spectrum Analyzer 2
M swept SA +

iAtlen: 0GB PNO: Fast
Proamp: 440 GHz Gate: Of

RFPresol Off  IF Gai: Low
Source: Of

Input Z: 500
CorrCCorr
Freq Ref: Int(5)
NFE:Off

Avg Type: Power (RWS) 1
AvglHold >100/100
g Froa Run

Ref Level 75.00 dByVim

WVideo BW 3.0 MHZ"

Function

Aug 05, 2021
822:25PM |-

Plot 36

Mkr2 15.62 GHz|
37.738 dBpV/m|

AV Typa: Power (RS) 1]

]2 4

MA
Sig Track: OF PA

Mkr1 5.460 0 GHz|
47.13 dBpV/m|

.‘
AR oAbl bbb o e Kl
" L A

Stop 6.000 GHz|
Sweep ~10.2 ms (5001 pts)

Funciion Widih Funciion Value

MA
Sig Track. Off PA

Mkr2 12.204 GHz|
44.043 dBpV/m|

Stop 15.000 GHz|
Sweep ~0.17 ms (1001 pts)

Funcion Width Function Value

Ref Level 75.00 dBuV/m

#Video BW 3.0 MHZ* Stop 25.000 GHz|

Sweep ~28.5 ms (1001 pts)|

Function Function Width Function Value

Y
49.04 dBUV/m

37.74 dBuVim

Aug 05, 2021
8:45:07 PM

Plot 37
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Title: Test on loT Repeater - BT Transceiver
Model: NBX-R1000-RF FCC ID: 2AYPY- NBX-R1000-RF

6.6. Band-edge compliance of RF conducted emissions

Limits & methods:

FCC requirements 15.247(d)
Test procedure ANSI 63.10 Section 7.8.6
Conducted measurement
Operating Freq. Band/ 2402MHz
Modulation 2440 MHz
2480MHz
Ambient Temperature 220C Relative Humidity 46% Air Pressure 1006hPa

Limit
Operating frequency range, MHz RF conducted emission limit
In any 100 kHz bandwidth outside the frequency band the
2400 — 2483.5 radio frequency power shall be at least 20 dB below that in
the 100 kHz bandwidth within the band
Results:
Channel | Frequency, | Measured Left Right | Min. Limit | Verdict Plot #
# MHz result, border | border in any
dBm 2400 2483.5 100kHz
MHZ, MHZ, band,
dbm dbm dBc
0 2402 -55.43 - -20 Pass 40
Hopping - -55.81 - Pass 38
78 2480 - -54.09 Pass 41
Hopping - - -54.35 Pass 39
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Spectrum Analyzer 1

Swept SA

KEYSIGHT Input RF Presel  InputZ: 50 O Atten: 10 dB PNO: Fast
@ Coupling: DC Corr CCorr Pre: Int off, LNA off Gate: Off

Avg Type: Log-Power E 2
Avg|Hold:>100/100
Trig: Free Run

Align: Auto FreqRef: Int(S)  RF Presel: On IF Gain: Low
NFE: Adaptive Source: Off Sig Track: Off

1 Spectrum Ref Lvi Offset 10.00 dB
Scale/Div 10 dB

Ref Level 10.00 dBm

Mkr1 2.404 001 GHz

7

3 ‘ ﬁJ
RSSO ASORION Wi W, VANV V. WANAW,Y VAYANL (Y AVINA WAV VAN, VAVAVAVANL0IA A" it MR

Start 2.35000 GHz
#Res BW 100 kHz

5 Marker Table v

Video BW 300 kHz

Mode Trace Scale X

N 1 f 2.404 001 GHz -2.152 dBm
N 1 f 2.400 000 GHz -55.81 dBm
N 1 f 2.390 000 GHz -56.48 dBm

Nov 22, 2021
10:21:54 AM

Plot 38

KEYSIGHT !nput: RF Presel  InputZ: 50 Q Atten: 10 dB PNO: Fast Avg Type: Log-Power E 2
Coupling: DC Corr CCorr Pre: Int off, LNA off Gate: Off Avg|Hold:>100/100
[D Align: Auto FreqRef: Int(S)  RF Presel: On IF Gain: Low Trig: Free Run
NFE: Adaptive Source: Off Sig Track: Off
1 Spectrum

Scale/Div 10 dB
1
IN \«/ ”\%\

\/\\'\r’W\W\N

Ref Lvl Offset 10.00 dB
Ref Level 10.00 dBm

Y4

A e A AT A oV N il g g

Start 2.47800 GHz
#Res BW 100 kHz

5 Marker Table v

Video BW 300 kHz

Mode Trace Scale X

N 1 f 2.479 001 GHz -0.7166 dBm
1 f 2.483 500 GHz -54.35 dBm
1 f 2.496 997 GHz -55.68 dBm

q (g - ? Nov 22, 2021

10:27:31 AM

| Plot 39

Y Function Function Width

Y Function Function Width

Stop 2.40500 GHz|
Sweep 1.20 ms (6001 pts)

Function Value

2 Y

Mkr1 2.479 001 GHz

-0.72 dBm

3

o S U N el

Stop 2.50000 GHz|

Sweep 1.20 ms (6001 pts)

Function Value
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Model: NBX-R1000-RF FCC ID: 2AYPY- NBX-R1000-RF

Spectrum Analyzer 1
Swept SA

KEYSIGHT Input RF Presel

Input Z: 50 Q Atten: 10 dB PNO: Fast Avg Type: Log-Power E 2

Coupling: DC
@ Align: Auto
1 Spectrum
Scale/Div 10 dB

Start 2.35000 GHz
#Res BW 100 kHz

5 Marker Table v

Mode Trace Scale
N 1 f
N 1 f
N 1 f

Corr CCorr
Freq Ref: Int (S)
NFE: Adaptive

Pre: Int off, LNA off Gate: Off
RF Presel: On IF Gain: Low Trig: Free Run
Source: Off Sig Track: Off

Ref Lvl Offset 10.00 dB

Ref Level 10.00 dBm

Avg|Hold:>100/100

Mkr1 2.402 012 GHz|
-2.17 dBm
1

=
eI e— B

st Aot S bt sttt 2ol

Video BW 300 kHz

X Y

2.402 012 GHz -2.173dBm
2.400 000 GHz -55.43 dBm
2.390 000 GHz -63.55 dBm

Function

Nov 22, 2021
10:23:30 AM

Plot 40

KEYSIGHT Input: RF Presel
Coupling: DC
e.]

Align: Auto

1 Spectrum
Scale/Div 10 dB

ANt AN S o P e AN

Start 2.47800 GHz
#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale
N 1 f

A f
1 f

Dl ?

Input Z: 50 Q
Corr CCorr
Freq Ref: Int (S)
NFE: Adaptive

Atten: 10 dB PNO: Fast
Pre: Int off, LNA off Gate: Off

RF Presel: On IF Gain: Low
Source: Off Sig Track: Off

Trig: Free Run

Ref Lvl Offset 10.00 dB
Ref Level 10.00 dBm

4 5’3

Video BW 300 kHz

X Y

2.480 006 GHz -0.5737 dBm
2.483 500 GHz -54.09 dBm
2488 170 GHz -53.01 dBm

Function

Nov 22, 2021
10:31:01 AM

Plot 41

Avg Type: Log-Power E >
Avg|Hold:>100/100

Stop 2.40500 GHz|
Sweep 1.20 ms (6001 pts)

Function Width Function Value

2 Y

Mkr1 2.480 006 GHz|
-0.57 dBm

o e e S i
B s T —— S E————

Stop 2.50000 GHz|
Sweep 1.20 ms (6001 pts)

Function Width Function Value
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7. AC power line conducted emission measurement

Limits & methods:

FCC requirements 15.207

Test procedure

ANSI 63.10 Section 6.2

Ambient Temperature 220C Relative Humidity 46%

Air Pressure

1006hPa

Limit:
Frequency, Class B equipment, dB (uV)
MHz QP AVRG
0.15-0.5 66 - 56* 56 - 46*
05-5 56 46
5-30 60 50

* Decreases linearly with the logarithm of the frequency.

Test Procedure:

EUT was connected to 120VAC main via auxiliary POE power supply.
The EUT was placed on a table in shielded room at a height 80 cm from floor and 40 cm from
the vertical reference plane and at more than 80 cm from any other metal surfaces. The
measurements were performed at mains terminals by means of LISN, connected to spectrum
analyzer in the frequency range as referred to in the table above. The measurements were
made with quasi-peak(CISPR) and average detectors. The position of the EUT cables was
varied to determine maximum emission level.

Results:

The results are presented in Plots # 28-29.
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dBuV

Ph 120V Chain B

14/04/2021 11:18:06

(Start =0.15, Stop = 30.00) MHz

10

80 'N120v ChainB
70

60 T
S0 x e
35
40 | {
30
°
20 o0,

14/04/2021 11:24:33

T Class B Conducted, Quasi-Peak
Class B Conducted, Average

(Start =0.15, Stop = 30.00) MHz

10

Frequency Peak QP Lim QP | QP-QP Limit Avg Lim Avg Avg - Avg Limit

MHz dBpV | dBpVvV dBpV dB dBpV dBpV dB

0.17 47.9 40.1 65.2 -25.1 28.3 55.2 -26.9
0.28 46.9 394 60.9 -21.5 23.7 50.9 -271
0.31 48.7 40.9 60.0 -19.41 23.9 50.0 -26.1
0.50 40.9 39.6 56.1 -16.5 38.4 46.1 -1.7
0.99 36.9 34.6 56.0 -21.4 32.5 46.0 -13.5
23.87 23.3 18.8 60.0 -41.2 13.1 50.0 -36.9

dBuV

Frequency Peak QP Lim QP | QP-QP Limit Avg Lim Avg Avg - Avg Limit

MHz dBuV | dBpV dBuVvV dB dBpVv dBpVv dB

0.17 48.2 39.2 64.9 -25.8 25.6 54.9 -29.3
0.28 46.8 38.2 60.9 -22.7 19.5 50.9 -31.4
0.30 47.9 41.4 60.2 -18.7 20.1 50.2 -30.1
0.32 43.5 36.1 59.6 -23.5 18.3 49.6 -31.3
0.50 40.4 38.5 56.1 -17.6 37.8 46.1 -8.3
0.99 35.9 33.3 56.0 -22.7 321 46.0 -13.9

Conducted emission on 120VAC mains. Phase & Neutral

Plot 42- Plot 43
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Model: NBX-R1000-RF FCC ID: 2AYPY- NBX-R1000-RF

8. Antenna requirements

Excerpt from §15.203 of the FCC Rules/Regulations:

“An intentional radiator antenna shall be designed to ensure that no antenna other than
that furnished by the responsible party can be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator shall be considered sufficient to comply with the provisions of this
section.”

The antenna of the device is built-in non detachable antenna printed on the PCB (refer to
Picture #1).
There are no provisions for connection to an external antenna.

Conclusion: The unit complies with the requirement of §15.203.
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9. Appendix 1: Test equipment used

All measurements equipment is on SlI calibration schedule with a recalibration interval not
exceeding one year.

Manufac- Last Next
Instrument Model SlI No. calibration | calibration
turer
date date
EMI Analyzer HP E7405A 4944 09/20 09/21
10 kHz - 26.5 GHz
EMI RECEIVER-MXE Agilent N9038B 6505208 04/21 04/22
3Hz-44GHz
LISN FCC LISN- 5023 03/21 03/23
9 kHz — 30 MHz 50/250-32-4-16
ﬁ"t"’e Receiving Loop ETS-Lindgren 6507 00144641 11/20 04/22
ntenna
Bigonilog Antenna ETS-Lindgren 3142D 146490 08/19 08/21
20 MHz - 6000 MHz
Double Ridged EMCO 3115 0143138 07/21 07/23
Waveguide Antenna
1-18 GHz
Antenna Broad-Band SCHWARBEC BBHA 9170 5854 07/21 07/23
Horn, 14 GHz - 40 GHz K MESS-
ELEKTRONIK
Data +Power splitter - - - N/A N/A
Semi Anechoic Chamber | ETS-Lindgren RFSD-F/A-100 5002 N/A N/A
Multi-Device Positioning | e1g_ | inggren 2090 5002 N/A N/A
Controller
Antenna Tower ETS-Lindgren 2175 5002 N/A N/A
Boresight Antenna Tower | ETS-Lindgren 2171B 5002 N/A N/A
Turntable ETS-Lindgren 2188 5002 N/A N/A
Cable RF 1 m SUCOFLEX 104PE 21325 04/21 04/22
K30K30-5003-
Cable RF 3 m VPO 2930 300cm5V 005 04/21 04/22
K30K30-5003-
Cable RF 3 m VPO 2930 300cmGVI 006 04/21 04/22
K30K30-5003-
Cable RF 3 m VPO 2930 300em7VI 007 04/21 04/22
K30K30-5003-
Cable RF 3 m VPO 2930 300cmaV 008 04/21 04/22
Attenuator 10dB SW - 5W 6502987 04/20 04/22
Attenuator 20dB SW - 5W 6502992 04/20 04/22
USB preamplifier . MY
> GHz — 50 GHy Keysight U7227F 55380004 04/21 04/22
Transient limiter
0.009-200 MHz HP 11947A 3107105 10/20 10/21
Cable EIM RG 214/U 8&10 01/21 01/22
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10. Appendix 2: Antenna Factor and Cable Loss

Cable Loss (RG214 (6 m ) + 5005 (3.8 m ) + 5005 (3 m))
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Antenna Factor
Biconilog Antenna Model No: 3142D Ser.No: 146490. 3 m distance

No. f! MHz ACF | fi MHz | AF /dBim
dB/m
1 30 24163 200 16044
2 a5 21.253 250 19.108
3 40 18627 300 20.008
4 45 16.523 400 22,244
5 50 15.030 500 24,997
B &0 13.445 G0 26.581
T TO 13.336 ] 27633
a8 80 12.720 =T 28.829
9 a0 13.742 SO0 30.078
10 100 14 509 1000 30,820
11 120 13.716 1250 33,670
12 140 14.187 1500 3E.506
13 180 14.064 1750 34,459
14 180 16.537 2000 35.148

Antenna Factor
Double Ridged Waveguide Horn Antenna manufacturer EMCO Type 3115
1 GHz to 18 GHz. 3 m distance

No. | f/MHz | AF/dB/im | f/MHz | AF/dBim | f/MHz | AF/dB/m
1 1000 238 7000 365 13000 397
2 1500 25.5 7500 373 13500 40.3
3 2000 28.2 2000 7.0 14000 41.0
4 2500 2756 8500 374 14500 40.8
5 3000 29.2 9000 377 15000 39.4
5 3500 305 9500 38.0 15500 385
7 4000 317 10000 382 16000 39.0
E 4500 31.9 10500 385 16500 40.1
9 5000 327 11000 38.6 17000 40.8
10 5500 33.8 11500 38.9 17500 422
1 000 35.2 12000 38.8 18000 42.3
12 8500 357 12500 38.0
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Picture 1 Picture 2
Connection to internal BT antenna. RF Conducted measurement test setup

LI TONEELECTRON

LTE ALAPTOR

Picture 3. Picture 4.
LAN-Power Splitter to use PoE technology AC power Adapter
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Picture 5
Radiated spurious emission test setup.

END OF THE DOCUMENT

Management: Tel: 972-3-6467800 Fax: 972-3-6467779 Electronics: Tel 972-3-6465050 Fax: 972-3-7454026
Alarms Systems Section: Tel: 972-3-6467626 Fax: 972-3-6465370 Electrical: Tel: 972-3-6465160, Fax: 972-3-6465287
42 Chaim Levanon St, Tel Aviv 6997701 Israel. www.sii.org.il



	6.5. Radiated Emissions in Restricted and non-Restricted bands
	Limits & methods:
	Limit
	Test procedure
	Results:

	6.6. Band-edge compliance of RF conducted emissions
	Limits & methods:
	Limit
	Results:

	7. AC power line conducted emission measurement
	Limits & methods:
	Limit:
	Test Procedure:
	Results:

	8. Antenna requirements
	9. Appendix 1: Test equipment used
	10. Appendix 2: Antenna Factor and Cable Loss
	11. Appendix 3: Test illustrations

